Pharmacokinetic analysis of plasma curves obtained after i.v. injection of the PET radioligand [11C] raclopride provides a likely explanation for rapid radioligand metabolism.
Positron emission tomography (PET) is an imaging technique that provides direct measurements of receptor binding in neurons. The present study was performed to find reasons for the common observation of rapid metabolism of receptor radioligands during time of a brain PET scan. To this aim, the 1-h phase during which imaging-data are acquired was evaluated by using a pharmacokinetic approach. The values of half-lives, volumes of distribution, and dilution calculated for a set of metabolite corrected plasma curves of D2-receptor radioligand [(11)C]raclopride (PETc) during 50 min after radioligand injection in tracer dose were compared with the reference values obtained from a set of plasma curves (REFc) during 30 h after i.v. infusion of unlabelled raclopride in pharmacological doses. We found that the half-life of PETc correspond to the distribution half-life of REFc. Accordingly, the distribution volume during the terminal phase of PETc (13.6 ± 10.8 L) was significantly lower than that during the terminal phase (82.2 ± 30.5 L) and at steady state (59.4 ± 20 L) for REFc, and the dilution of raclopride in body for PETc at 50 min was 38 L, whereas it was 1015 L for REFc at 30 h. The [(11)C]raclopride in plasma at 50 min was higher (10% of dose) than the value for unlabelled raclopride at 30 h (4%). We concluded that the kinetic behavior of the radiolabelled drug [(11)C]raclopride during the 1 h time of a PET corresponds to the distribution phase. The high percentage of [(11)C]raclopride in plasma during this phase is a likely reason for the observed rapid radioligand metabolism.